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Phe mechanism of fluidity of polymer formation: (MIRA 10:1)
no.8:1903 Ag '56.

{1 Institut
1. Fiziko=l’himichesldy instutut imeni L.Ya.Karpova
Moskvn,.
romyshlennosti,
shinnoy pros (Polymers)
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Plastic flow of poly(vinyl chloride) under the action'of
large forces. V. K’K(E:gm and 1. 1. ova.. Doklady -

. Akad. Nauk® S.5.3-% 108, 6G—F{IH50)—TClastic! flow

¢ measured -at elevated temp, under 1ab, conditiors ntey be

3 affected by progressive developmént of structure even/during -

" the shart test duration; -this !may account for the epparent

i-absence of true plastic' flow in- poly(vinyl chleride) ‘plastic,

. However, when it i3 nsed industrially; it can be milled and

} pressed, and it does show plastic-flow properties. Thema- . "

= terial is usually pressed by the application of large sudden -

i forces (blows) of up to 800-1000 kg./s¢. cm.; thisfactshows - -
: that the plastic flow unobserved at relatively low stresses - -1
i»:iocmexist at the high temp. and! pressurc. Polyvinyl.
i solubilities were accordingly compared at 180°, previously -
! milled and unmilled materials being studied. ~Thé unmilled - . % .
- material became insol. at 160° in 4061 min., while the soly. .= -

" ‘of samples milled at that temp. was found unchanged after
i several -hrs. of milling, The structure-development proc-
-esses must therefore be compensated by mech. structure~
: destruction processes, and the observed plastic flow of the - ..
_; polyvinyl samples after milling is présumably a result-of = -1
; combiuation and destruction . processes.. The structure.” '
i growth of polyvinyls is intimately connected with their oxi-. -
dition, which progresses by chain :mechanism,-and free -
-radicals must, therefore, be farmed under the impacts.of - | - ..
i large forces. The free radicals will interact with polymer:. "
! mols. with the production of a bramched structure, Ma- .~ ..~
Lterials inhibiting or initiating - oxidation should therefore | -
“strongly affcct equil: between the structure growth and its - .+ -
¢ destruction, and also the chemically produced plistic flow;
. TR YIRS

this has been confirmed. : TR,
s A TN W, o
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AYKHODZHAYEV, B.I.; SOGOLOVA, T.I.; KARGIN, V.A., akndewnik
AR —
Influence of the conmditions of struchure formation on the mechanical

i - ha. Izv. AN Uz. SSR Ser. khim., nauk no.l:49-
Ijaior:’;;tles of gutta-perc i 130305

(Gut ta~Percha)
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1,1.; KARGIN, V.A.; SOGOLOVA, T.I.

SO S b . i,
KARYAKINA,
Effect of the molecular weight of film-forming substances,
solvents and plasticizers on stresses in lacquer films, Khim,
prom. 1no0.5:265-268 Jl-Ag '57. (MIRA 10:12)
(Molecular weights)

(Strains and stresses)
(Lacquer and lacquering)
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SLONIMSKIY, G. L. and SCCOLOVA, T. I. end KARGIN, V. A.

"The Particularities of ¥low in Polymers."

TITLE: General Meeting of the Departuent for Chemical
Sciences of the All USSR Beld in May 30-31, and
June 23, 1957.

PERICDICAL: Izvestiya Al USSSR, Gtdel. xXhim. Nauk, 1957, ir 11,
pp. 1%16-1419  (USSR)
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Fhes. LChem, 0
ot om0 s beSa-SGUIRGA), ot L4,
21, 3178a.--The palyvinyi structure develspment fa elagaly
cunnerted with &n exidating, devzlopes {n 3 chain reacting,
(Arhnan, C.A. 48, 5548pk), aud the destriction processss
urder high stresses which must result it the free radical:
formation will affect the axdation avacessan,  The “‘chem,i
0%'’ process s p term suggesred to desigeate proccsees!
‘Which develop fiom g continuous destriction and tecom.’
‘binatioa of chem, hopds in spatially struchurized polymiers)
’mcnpahle of endlagry finw,  The {fes padicats furmed by
e, mleans will fnteract with otler saiyiner mols., pro-
duelng brgnching, whish will lower the Audity of the poly-
mers.  Equil, conditions between the mech, destructian
and the siructurization will become establishied dusing mill-
ing under certain conditions, cansed by an iutergction of the
frea radicals with the mol. chains aud by oxidation prosesses,.
Poly{vingl chioride) mixts. are very sensitive to admixis,
which can inhibit or initizte chaiz-oxidation processes,
+ Inlibitors displace the equil, towanis the destrection dde,:
‘and favar the chem. fiow, while subtances which ot as:
'sources of free radicals ipitinte oxidation processes and
Jower the chem. flow, Clieain; flow processes eppear to be’
‘common to sll-aystems in whick conjugated destruction-}
recombinatian processes can deveiop,” “The asual flow con-!
cept a3 a prerequisite for milling of polymers must be re-
- plaved by a wider concept which will tncluds the: cher,
0w, produced by ‘2 vupture and recombination of chain
mals, ' This pracess czn consist nat only in @ destruction of
branching, or a deterioration of plasticity, but alsa in a re-.
cuperation of plastic properties,” A simulignecus addn, of
inhibitors and monomers offers possibilities i wide changes
in mol. wis., brauching, aud spatial structuriziag of poly- =
' hers, Sternberg—

Distr: LELj/LE2¢(j):.
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_ T ) %R'elat;nn batwéen the mechanical properties. of gutta!
PR . percha¥tha degree of “'structurization,’’ and the tempera-,
AT R -—-—;:m*’ Soeotova, B. 1. Alkhodzhaey, and V. ol
. .Distrs - 4E2c(3)/4E4L3/ i S Mescow). Zhur. Fis.i
AN AF]-/M S r perties of ggd-percha (T) by *‘structurization’’ (branch-
J R n

R o 23304105 e variation in the mech.
gandc fking in polymers during manuf,, treatment,
or use) was investigated. over a wide raiige of temps, Thet |
higher the “‘stritcturization’* of I the lower was its crystal-; -
linity. . Noncrystq. structurized I bad rubberlike properties,;
. ’Strength, moduliis of clasticity, and some other mech, gui' Q=
o gnticof struciurized cryst. I ‘were functlons of erystallin t{
"and structurization. . The mech. properties of amorphous
(st high degrees of structurization at or shove its m.p.) were
directly detd, by structurization,” With cryst. I, vulcan-
ized at 143°, the proportion of combined Sdetd. characteris-
“tic mech. pro es and were in agreenient with increased:
V| Ademmatitity: 12w -'

Py
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: ). ZE;K. %u g .

P! g abstracte— o0 o o R
state) was vulcanized - B

in S:Cls vagors at 70°, and"- 9_ . M

of 5% C.Syin ether to the.
forming a film on a celiophane

(L. Va. Karpov Ehys, Chem®
K TN ct. .
' the an;orphous
at 143°% with finely dispersed S,

at 20° by adding varying am
1.26% I soln. iz CCL, before

-

yuleani
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surface.  In the last case the cross Yinkages yrere essumed o 5”)\ -,
crystn. .- Cross linkages w in . L e
cryst; gutta-perc!
roduct dapended su
fitms during the de
rystn. of I from-the am

ere produced in
Thae properties
bstarntislly on the’
velgpment: of the,
orphous state was
“With about 4%
During the development
of cross linkages and the
mols, were both important, -

to form before.
miready’ formed
of the. vulcanized p
phase condition o
structure, “The ¢
reduced by vulcanization by all m
combined S all T was amorphous.

of the amorphous stricture the

i degree of disorder of the chain
- _ . .. The propesties of th

: degrees of disorder

. . I-did not resu

which was retained even with 5.6

being heated to a

zed cryst. I developed 2
’ / -ture.. The properties of I deper

PRSI -
ers Sl withrvarylig

e amorphous polym g of -

were diffesent, " The L .
It in any reduction of ‘erystallinity, s :
% combined 5, but after. o T
bove.its m.p. and subsequently cooled the, - .
.markadly amorphous struc-, ) to
1ded on the extient of crystn., R :
and crosslinking and permitted an of structure forma- .
tion In the cryst. state. W. M.Stermberg. . ?,)_%
oL i
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"High Polymers Obtained Using Organocszetsllic Corplexes Containing
Lithium and Titanium" paper No. N7, submitted at tie International
High-Polymer C.nrerence, Nottingham, 2:-2k July 1958

k)

Aiademiya Naw: S88SR, Lenins.ily Prospeit 1k, Moscow, USSR
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SOV/58-59-8-17745
pranslated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 110 (USSR)

AUTHORS: Kargin, V.A., Sogolova, T.I.

TITLE: On the Chemical Flow of Polymers

PERIODICAL: In the symposium: Probl. fiz, khimii, Nr 1, Moscow, Goskhimizdat,
1958, pp 18-21

ABSTRACT: The process of the flow of structured polymers, which is called chemical
flow, is explained by breaks in the chemical bonds of the molecular net-
work under the influence of sufficiently great forces, As a result of
the fact that the process of flow is in this case accompanied by breaks
and recombinations of the molecular chains, the possibility arises of
regulating the molecular weight of the polymer in the process of its
remaking by means of introducing into the polymer substances which
destroy free radlcals (in order to reduce the molecular weight) or
substances which can be polymerized and which can build up new chains

Card 1/2 at the broken extremities of the macromolecules, The processes of the
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S0v/58-59-8-17745
On the Chemical Flow of Polymers
mechanical breaking and recombination of chemical bonds explain the mechanism of

the percussion compression of polymers and lead to the possibility of producing

materials which do not flow under ordinary circumstances,
AN, Genkin

Card 2/2
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AUTHORS: Kargin, V. A, Member, Acad
USSR, Sogolova, T. I.a-Avkh
_,_/’4“

emy of Sciences, SOV/20—12096v31/59
odzhayev, B. I.

TITLE: Properties of Guttapercha in Amorphous State (Svoystva gutta-

perchi v amorfnom sostoyani

PERIODICAL: Doklady Akademii nauk SSSR;,
pp 1277 - 1279 (USSR)

ABSTRACT: In the paper under review i
influence of the degree of
the properties of a polymer
crystalline polymer, was us
states of ordering could be

i)

1958, Vol 120, Nr 6,

t is attempted to determine the
ordering of chain molecules upon

. Guttapercha, which is a natural

ed in this investigation. Different
fixed by a vulcanization at different

temperatures. The vulcanization was carried out at 143° by

finely dispersed sulfur, at

20° by mixing a solution of

70° and 20° in 82012 vapors and at
guttapercha in CCl4 and by mixing

a solution of 82012 in ether. Data concerning the initial and the

guttapercha vulcanized under different conditions are presented

in a table. By means of fix
percha at different tempera
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ing the different states of gutta-
tures it was possible to determine
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Properties of Guttapercha in Amorphous State SOV/20~120-6—31/59

ASSOCIATIOI:

Card 2/3

the mechanical properties of guttapercha during the transition
from the competely disordered state into the completely ordered
state, According to the evidence presented the degree of
amorphism of structured crystalline polymers is not only dependent
upon the quantity of the formed transverse bindings, but to

a high degree also upon the state of the polymer during the
structuration process. The smaller the structuration of the
polymer, the less thorough will be the subsequent crystallization.
At a given content of bound sulfur two completely different types
of bound guttapercha with entirely differing mechanical and
physical properties can be obtained. At higher vulcanization
temperatures a better ordered arrangement of the chain molecules
is fixed. This corresponds to an increased deformability, to
smaller values of Young's modulus and of the vitrification
temperature. There are 1 figure, 1 table, and 11 references.

7 of which are Soviet.

Fiziko-khimicheskiy institut im.L.7a.Karpova (Physiccchemical
Institute imeni L.Ya.Karpov)
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Properties of Guttapercha in Amorphous State SOV/20-120—6-31/59

SUBMITTED: March 4, 1958
1. Polymers--Properties 2. Polymers--Molecular structure 3. Polymers:
-~Temperature factors 4. Polymers—-Mechanicel properties ) '

TITLE: Gutta-percha

Card 3/3
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KOCHESHKDV, K. A, ; KARGIN, V.A,;TALAIAYEVA,T.V.;~80GQIOVA, T.I.;
HUmmv 0.4. s .

Uacromolacular polymers of ethylene obtainaed from mixturss of
lithinm organic compounds with t itanium tetrachloride, Vysokom.
soed. 1 no.l:152-156 Ja '59, (MIR4 12:9)

1. Fiziko-khimicheskiy institut im. L.Ya,Karpova.
(Ethylene) (Lithium organic compounds) (Titanium chloride)
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KARGIN, V.A.; SQQQ}@_}IA. :1‘, I.; E{kYKHDDZHAYEV. B.I.
Bffect of the structure developing process on the crystalline

stats of gutta-perche. Vysokom.soed. 1 no.k:539-541 Ep '59.
(MIRA 12:9)

1. Fiziko-khimicheskiy institut im. L.Ya.Karpova.
(Gutta-fercha)
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KARGIN, V.A.; S0GOLOVA, T.I.; TALIPOV, G.Sh.

Plasticization of crystalline polmers. Part 1: Plasticization
of isotactic polystyrene and polyethylene terephthalate.
Vysckom.soed. 1 no.1l1:1670-1677 N 159, (MIRA 13:5)

1. Piziko-khimicheskiy institut imeni L.Ya.Kerpova.
(Styrene) (Terephthalic acid)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0

Mma m‘w&ﬂfﬁﬁﬁyﬁ”ﬂﬁﬁﬁéﬁ&y“m EUE “WF@QP«?

- s/190/60/002/007/013/017
15.8500 B020/B052

AUTHORS: Kargin, V. A., Sogolova, T. I.

TITLE: The BEffect of Fillers on the Meiting Points of Crystalline
Polymers

PERIODICAL: Vysokomoleknlyarnyye soyedineniya, 1960, Vol. 2, No. 7,
pp. 1093-1098

TEXT: High-density polyethylene (with a melting point of 140°C) was in-
vestigated. Compounds were chosen as fillers as do not react with polye
ethylene, and whose melting points are considerably higher thah that of
polyethylene. These fillers were introduced into the melted polymer by
calenders, and remained in the solid state. Hence it could be assumed that
they affect the crystalline state of the polymer, without, however, ime
pairing the structure of the chain molecules..Since the change in the
crystalline state mainly affects the melting point, the effect of the
filler addition on the melting point of polyethylene was investigated
first, Therefore, the deformability of the crystalline polymers with dif-
ferent filler amounts in a wide range of temperatures, was investigated by

Card 1/3
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The Effect of Fillers on the Melting Peints of s/190/60/002/007/013/017°
Crystalline Polymers B020/B052

dynamometric scales (Ref. 3). On the basis of the thermomechanical curves
obtained (Fig. 1), the effect of the filler on the melting point of

crystalline polyethylene was investigated. The addition of anthracene,
anthraquinone, coke, quartz powder, XCl, aluminum naphthenate, asbestos

powder, PbS et al. in different amounts do not affect the melting point of
crystalline polyethylene. The mechanical properties of polyethylene

(strength, elongation), however, change within a wide range (see Table).

The independence of the melting point of crystalline polyethylene from

the use of chemically inert, solid fillers, and at the same time the change

of a series of mechenical properties prove that solid fillers only de-

compose the secondary structures in the polymer, the structure of the

primary crystalline range remaining unaffected. The decomposition of the
crystalline polymer structure by the addition of substances which chemical-

ly react with it, was investigated in the erystalline polyamide ["-548

(6-548) (melting point of 160°) by compounds which are solid at room
temperature and have different degrees of dissociation (tungstiec, oxalie,

and phosphoric acids). For a comparison, the weakly dissociated formic .
acid was also used. The thermodynamic curves of these mixtures are shown

Card 2/3
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87029
The Effect of Fillers on the Melting Points of s/190, 60/002/007/013/017
Crystalline Polymers B020/B052

in Fig, 2. It was found that the melting point of the crystalline poly-
amide was reduced. Finally, metal oxides (C&O, Zn0, Mg0, VO ) were used

With very large amounts of
Detal oxides in crystalline polymers, they lose their fluidity altogether.

There are 3 figuresg, 1 table, and 3 Soviet references.

ASSOCIATION: Fiziko-khimicheskiy ingtitut im, J, Ya. Karpova
: " (Physico-chemical Institute imeni 1. ya. Karpov)

SUBMITTED: March 21, 1960
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s/190/61/003/009/016/016
B124/B101

AUTHORS : Sogolova; T. I, Metel'skaya, T. K.

e —————

TITLE: Effect of anisodiametric-pa
of polymers

rticle fillers on the properties

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. g, 1961,

1428 - 1429

ons of the filler particle on

TEXT: The effect of the shape and dimensi
a system consisting of polyiso-

the properties of polymers was studied on
butylene (molecular weight 670,000) and "lavsan" {polyethylene tere-
phthalate) fiber, diameter 20 and 3 - 10 mm long. The dimensional

gtability of the lavsan fiber remains unchanged even at temperatures

above the vitrification point and the flow point of polyisobutylene, and

is, therefore, a convenient filler material. It was shown by thermome-
chanical studies that the flow point of the system, even with a relatively
iow fiber content of 5 - 10%, is raised by the introduction of the fibers.
When the fiber length had been raised from 5 to 10 mm and the fiber con-
centratien to 30 - 40%, the flow point of the systen jncreased. The

Card 1/2
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This phenomenon

increase ip viscosity of liquid colloidal Systems with

an increase in length of the suspended particles, with high-molecular,

centration, systems showing
manufacturing burposes can he obtained,
translation] There are 3 references; 2

SUBMITTED: . July 15, 1961

Card 2/2

APPROVED FOR RELEASE: 08/25/2000

particles ip this cage. t was estgb-

content of long fibers

show strength Droperties by fgr Superior

of Polyisobutylene in the
By an appropri-
as well as of itg con-

high strength and sufficient flow for
bstracters note;
oviet and 1 non-Soviet,
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AUTHORS: Sogolova, T, I.,. Candidate of Chemical Sclences, Slonimskiy, G, L.,

"Dactor of Chemical Sciences:
TITLE: Thermomechanical method #‘ the study of polymers

PERIODICAY.: Zhurnal viesoyuznogo khimicheskogo obshchestva imeni D, I. Mendele-
yeva, v. 6, no, I, 1961, 389-393

TEXT: After dlscussing characteristies of meshanical properties of poly-
mers in the presenit paper the basic principles of the thermomechanical method
for testing polymers are explained and the application of V, A, Kargin's dyna-
mometri: balance [Ref, 1: ZhFKh, 23, 530 (1949) ] is described. Also some
examples for the use of this method in sclence and industry are given, The
method i3 defined as a determination of the deformability of solid polymers in a
wide temperature range under a given mechanical stress. Monoaxial compression is
quoted as the stress most wldely used in existing devices, It was first applied
by Kargin and Sogolov in investigations of three physical states of amorphous
linear polymers (Ref, 1). The thermomechanical test method 1s widely used in

the USSR, Devices with automatic recording and devices in which a continuous b*/,
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1s used under a constant increase are also developed

(27 Joviet raferences are clted . s decimal analytical

balance is shown in Fig, 1.

other pan or thy balance,

dlameter is placed on the 1ifting plat i . About 0,2 em3 of the

zolvmer arg suffiszient for the investigation, of a liquid or loose

materisl the amg special beaker 2 which is fixed on the

riate 1, 1e plate {s en lifted by means of a screw mechanism until the sur-
sample contacts the bottom of the balanced punch, Plate, sample and

panzh are covereg viith a brasg Jacket 4 apqg heating or cooligg appligd, At the

brezent tima devices for the range of - 160°c to 400°% and 0~ to 800 C are

constrictad. The deformation of the sample 1g measured at the temperature
fixed on a thermocouple 7 by removing gr

by Increesing the Dressure of the punch

Positicon of the purnch,

measuring the rotation angle of the mirror

By fifesuring daformation at different tempe

of deformation, i.e. thermomechanical curve, may be obtained (Fig. 2). The
CuIVE shows the point of glass-transition temperature Tg and flow temperature Tf
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Thermomechanical method ‘ﬂ the study of polymers A057/A129

for the polymer transition from the glassy to the high-elastie respectively from
the latrter to the visco-plastic state. Thus by means of thermomechanical curves
important characteristics of the polymer are quizkly obtained. Also deformation
with time can be studled by compressing the sample at constant temperature with
the punch, Thermomechanical curves enable the size and flexibility of the
macromclecules and the molecular weight and the prospective use of the polymer
studied tc be determined (Fig. 3). Low-molecular polymer homologues (curves 1-3)
can be In the glassy or liquid state, Beginning from a certain molecular weight
(typleal for each series of homologes) the high-elastiic state (curves 4-7)
expands to the higher temperature with increasing length of the macromolecule,
Thus the miminum size of the latter can be determinad with considerable flexibili-
ty. Val informationfl may also be obtained from the thermomechanical
investigations related to the effect of plasticizers, modifiers or fillers

[see V, A, Kergin and yu. M. Malinskiy; Ref. 5: DAN SSSR, 73, 967 (1950);

V. A, Kargin, T, T, Sogolova and G, Sh, Talipov; Ref. 19: Vysokomol. soyed.,

1, 1670 (1959); Ref. 26: Vysokemol. soyed., 2, 1093 (1960], and physical v'//
treatment [see V. A, Kargin and M. N. Shteding, Ref, 6: Khim, prom,, no, 2,

10 (74) (1955); v. L. Karpov, Yu, M. Malinskiy, L. V. Mitrofanova, S. T,
Sinitsin, E, E, Finkel', A, 3. Fridman and S. M. Cherntsov, Ref, 20: Khim. prom,
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no. 6, 6/468 (1959); and also Refs, 19 and 26], such as irradiation, or
adsorption of vapors of solvents, or aging [see V. A, Kargin and M, N, Shteding,
Ref, 7: Khim, prom, no, 3, 9, 137 (1955) ], hardsning and vulcanization {in-
vestigations carried out also by V. A. Kargin and cooperators) Thermostabllity
of polymers can also be evaluated by this method, Changes in chemical aomposi-~
tion and structure which might take place on heating are revealed by ochanges in
the shape of the thermomechanical ourves (see Plg. 5). The first maximum of
curve 2 (in Fig, %) is effected by structure davelopments of the polymer result-
ing In decrease of flexibility and the loss of fluidity, The other extrema are
effected by new chemical processes of destrucztion and structuration with inereas-
ing tempsrature, The last minimum on the curv> damonsirates the loss in
elasticity of the polymer, i.e,, its solid state, Thus an industrial control

in thermostability of different charges of teshnizal polymers can be carried out
by the thermomechanical method. The latter combined with other mechanical and
physico-chemical test methods 1s the most effectiva way for the development in
the use of polymer materials, according to the opinion of the present authors.
There are 35 figures 32 Soviet references,
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AUTHORS: Kargin, V. A., §2§2}gzg,_T. I., Metel'skaya, T, K.

TITLE: Effect of fillers with anisodiametrio particles on the
properties of polymers. I

PERIODICAL: Vysokomolekulyarnyye soyedineniya, V. 4, no. 4, 1962, 601-604;
TEXT: The effect of the shape of filler particles on the mechanical properJ
ties of polymers was studied with polyisobutylene (molecular weight :
670 000 and 1 400 000) filled with "Lavsan” fiver (polyethylene tetraphtha-!
late; fiber diameter 20y length 25-T5wto 10 mm). Tensile tests with
films pressed at 80°C showed that strength of the samples and their @ - .'=
modulus-50 are already increased at low filler concentration (up to 10%),
_and that the tensile strength of the samples increases with increasing
length of the filler fibers. In compression tests with tablets pressed at
14080 the yield temperature Was found to decrease at relatively low filler
content (up to 15% by weight) and a fiber length not exceeding 1004« This
may be explained by the effect of the filler on the secondary structures
existing in amorphous polymers. In the case of longer fibers (3-10 mm) ,
the yield temperature is increased, i. e., the properties of the high-
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Effect of fillers #ith anisodiametric...

polymer n}iquid" of polyisobutyl
particles similar to colloids.

a correlation between the increase of
ascertained. During golidification of the p
of great importance. Solidification is grea
of the polymer. The strength of the polyisobutylene
molecular weights and an equal weight of filler is, howeveT, equalized when ;
filler concentration is inwsreased. Materials with properties required for i
further processing may be produced by altering the length of the filler
particles and the filler content. There are 1 figure and 2 tables. The
English-language reference is: P. Flory, J. Amer. Chem. Soc., 65, 372, 1943

When introducing anisodiametric particles,
yield temperature and strength was
olymer its molecular weight is
ter with lower molecular weight
samples with different |

i
i
ene are affected by gize and shape of the ‘
!
|
!

institut im. L. Ya. Karpova (Physico-

A3SOCIATION: _Fiziko-khimicheskiy
Ya. Karpov)

chemical Institute imeni L.

SUBMITTED: . April 1, 1961
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RIGUS RS K{avgin, V. A., Sogolova, R Pavlichenko, N. P. :

— i

LIl welaxation effects in crystalline polyolefins %
Ve 4, no. 5, 1962)

Vysokomolekulyarnyye soyedineniya,

138-T42

under periodic

oumy The pehevier of polyethylene and polypropylene.
Led over 2@ wide range of temperatures. The tests °
d Gayev (fu. S. Lazurking

forceacmon
Aleksandrov an
plied at frequencies of °

were made in an auparatus
‘n. tekhn. ciaini, 9 1261, 1939). A force was &p
10, 103, and 13G0 cycles per minute,temperature-was varied from -80 to | T
ylene was found to possess a broad | }/
ature) 7

conditions, polyprop
(vitrification temper

L]

S Tt )

207°C. Unter such

relaxation specirum throughout the range from Tv
*emperature). an attempt was made %o

4
P

1
.

ascertain inhowfar the {

coined depended on the polymer gtructure. For this purpose, the |
(200°C, 166 kg/cm®)s (2) hard :

:1ts obiein
nors jnvestigated: (M) polypropylene
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Relaxction effects in crystalline ... B110/B108 :
aylene (200%c, 166 kg/cmz); (3) amorphous polypropylene; (4) iso-
polypropylene (20000, 166 kg/cmz); (5) ethylene-propylene copolymer
and 200°C, 166 kg/cmz); (6) low-density polyethylene (170°C, 166 kg/cm;);
) hich-density polyethylehe (14000, 166 kg/cmz). The maximum specifié

samples_1, 2, 4, 6, and 7 was 9.6 kg/cmz, and that of samples 3,
4.5 kgfcm<. Dgformation increased substantially from 0°Cc onward, :
maximun at +30°C, and finally decreased again as & result of
-ation. The whole sequence of relaxation processes was found to
n amorphous polypropylene. Owing to the low molecular weight, the
- temperature Tf was shifted to lower temperatures. Both high-density

f

ow-density polyetnylene possessed a broad relaxation specirum between -
; Samples of more irregular shape were obtained by increasing the |

propy lene content in ethylene-propylene copolymers. Crystalline polymers

behave like elastic systems capable of withstanding strong deformations.
inis reason, it is necessary that relaxation processes be taken into
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account when using articles made of crystalline polymers. There are 2
figures and 1 table,

A380CIATION: Institut neftkhimicheskogo sinteza AN SSSR (Institute of :
Pchrochenlcal Synthesis AS USSR); Fiziko-khimicheskiy institut
im. L. Ya. Karpova (Physicochemical Institute imeni.

L. Ya. Karpov)

SUBHITTED: April 12, 1961
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Thermomechanical curve method applied in polymer studies.
Vysokom. soed. 4 no.12:1879-1880 D '&2, (MIRA 15:12)

1, Khimicheskiy institut imeni A.Ye. Arbuzova AN SSSR,
Fiziko-khimicheskiy institut imeni L.Ya. Karpova i Institut

elementoorganicheskikh soyedineniy AN SSSR,
(Polymers)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0"



"APPROD FOR RELEASE: 08/2

e R AR

5/2
»/7 000 CIA-RPPSG-OOS13R001651920007-0

R e R F S
. RS e S R P sns

s/020/62/142/003/021/027
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and Talivov, G-

AUTHORSS Kargin, V. Ay Academician, Sogolova, T. I.,

Sh,
TITLE: Struclure formation in crystalline polystyrene
PER1ODICAL: ikademiya nauk 5gSR. Doklady, Ve 142, no. I, 1962, 627-628

TEXT: The authors studied the formation of supermolecular structures in

crystalline, isotactic polystyrene. The sample was fused onto an object

glass, brought tc test temperature (120, 175°C) in 2 thermostat,

and the structure formation was jpvestigated and photographed in polarized
1ight with 200 - 600fold magnification by means of an MvH-8 (MIN—B) b///
microscope. The structure formation was found to
not ceasing mith the formation O
aggregate. At high temperature and prolonged cr
of growth centers 18 small, and regular spherolites are fo
disturbancesS. At low temperature,
of centers is large. In this case,
(length 25 - 500p, width 1 - 1201) »
Card 1/2 i

be a complicated process,”

f gpherolites. Spherolites boih grow and
ystallization, the number
rmed without
the growing rate is low but the number
aggregation to bands takes place
Spherolites united to bands grow only
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in width (poseibly also in thickness) until laminae are formed and the
growth ceases, The bands in one lamina are ordered, but their position
in superimposed laminae does not coincide. The time of crystallization
has the same effect on the formation of supermolecular structure as
temperature has. Thus, systems of a desired structure can be produced. u///
¥o mclecules or molecule packages but spherolites of the order of

magnitude of colloidal particles act as structural units in polymer
Systems. A similarity with the formation of gels and jellies is assumed.
There are 4 references; 3 Soviet and 1 non-Soviet. The reference to the
English-language publication reads as follows: F., Darnusso; G. Moraglio,
J. Polymer Sci., 24, 161 (1957).

-

ASSOCIATION : Fiziko-khimicheskiy institut im. L. Ya. Karpova {Physico-
chemical Ingtitute imeni L. Ya. Karpov)

SUBMITTED: October 11, 1361
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AUTHORS:: Kargin, V.A-, Academician, gggolova‘ ?.1., ané Talipov. z.3h.
TITLE: structure formation in plasticized crystalline polystyrene

PERIOLICAL: Akademiya nauk SSSR. Doklady, v. 142, no- 4, 1962. Ba4 845

TEXT: Investigations of the supermolecular atructure of nonplasticized
polystyrene (DAN, 142, no. 3. (1962)) showed that secondary structures;
pandés or lamellas, composed of spherolites; developed between 110 and 215°C.
The effect of plasticizers on structure formation and mechanical progerties
of polystyrene (PSt) was now investigated by the same method at 120. '45.
and 1759C. The following data were found for the spherolite dimensions
(in aicrons):

Duration of Initial Concentration of plasticizer. % by volume L}/
crystalliza- PSSt A B
tion, min 8 20 15 25 12 18 31
10 4 13 1 10 15 15 B )
50 8 60 55 35 35 50 | 50 | 38
60 17 110 92 T0 67 70 - 63
15 40 300 230 260 190 220 N i
ar
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A = cetyl chloride; B = dimethyl phthalate; C = dibutyl sebacate Thus ,
an increase in size of the spherolites occurred for all plasticizers. the
formation of bands or lamellas, especially above 1209C, being suppressed.
The effect of plasticizers was less marked at higher temperaturszs

(175 - 2159C) since under such conditions the spherolites ars guickly

growing even in nonplasticized PSt. The strength of plasticized FST de.
creased with increasing plasticizer content (Fig. 4). X ray picturse of
initial and plasticized PSt showed only sligh% differsnces. Acocraingly,

the effect of plasticizer does not consist in a change of the primary Vk/
crystalline structure (of the spherolite) of the polymer but in a suppres-
sion of secondary-structure formation. This also causes a rsduciica in
strength which was investigated at a temperature 25°C higher than *the
vitrification temperature. There are 4 figures, ' *table, and 2 Soviet

referencas.

v

ASSOCIATION: Piziko-khimicheskiy institut im. L Ya Karpsva {Physizo
chemical Institute imeni L. Ya. Karpov)

SUBKITTED: October 26, 1961

Carc ?/?

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0

ST 3 REETE R : y

T IR R O SN S T S S R

5/020/62/147/002/018/021

B101/B196
AUTEORS: Kargin, V. ai., Academician, Sogolova, T. I., Pavlichenko, N.P.
TITLE: Peculiarities of stress relaxation in isotactic crystalline

polypropylene
PZRIONDICAL: Akademiya nauk SSSR. . Doklady, v. 147, no. 2, 1962, 407-409

TEXT: Films of crystalline polypropylene were stretcned by 8% at 140°9C, and //‘
the stress-versus-time curve was plotted. Within the first five minutes the

stress fell rapidly from ~ 120 to ~u 30 kg/cmz, followed by a second drop in ,//
stress after 2.5-3.5 hrs. An investigation of the deformed surfaces and ’
Cross sections of the samples snowed cracking perpendicular to the direction

of stress and formation of larger spherulites than in the case of unstretched
film. No cracking occurred with amorphous polypropylene. Conclusions: The
first drop in stress is due to fast relaxation processes such as generally

occur in polymers. Thereupon supermolecular structures and cracks are

formed which reduce the actual cross section and cause the second drop in

stress. In the formation of irreversible deformations, structural elements

Card 1/2
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Peculiarities of stress relaxation... B101/B186

sre Gisplaced under the action of forces exceeding the strength of the

material. There are 4 figures. ' /'
/
ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR ‘L/
(Institute of Petrochemical Synthesis of the Academy of -~

Sciences USSR); Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemicel Institute imeni L. Ya. Karpov)

July 20, 1962
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Report submitted for the International Syq:_»o-hn of Macromolecular »
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1 ,AQCES§ION NR: ATL020702 S/0000/63/000/000/0\07/01l3
AUTHOR: Kargin, V. A.; Sogolova, T. 1o pavlichenko, N. P.
TITLE: Stress relaxation in jsotactic polypropylene

SOURCE: Karbotsepn tye vy*vokomolekulyarny*ye soyedineniya (Carbon-chain macro=
' molecular compoundsg; sbornik statey. Moscow, 1zd-vo AN SSSR, 1963, 107-113

TOPIC TAGS: stress relaxation,“polypropylene, jsotactic polypropylene, crystal-
line polypropylene, crystal stress, irraversible deformation, mi crophotography

ABSTRACT: In order to determine the presence of irreversible deformations in
crystalline organic polymers, 0.7 mm films of isotactic crystalline polypropylene,
prepared with TiCly + AI(CZH5)3 as a catalyst, were pressed under a load of 70
kg/cm2 at 200C and were then tested for stress relaxation at different tempera=
tures and deformations not exceeding 15%. - At 120-160C, polypropylene was found
to undergo marked structural changes, as shown by microphotography. The develop=
ment of an irreversible deformation in polypropylene is due not only to the dis-
placement of the macromolecules or chain bundles, but also to the -di splacement

of larger structural elements. These displacements are accompanied by the ap-
pearance of cracks and the failure of the whole sample. Orig. art. .has:
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ACCESSION NR: AP3001156 $/0190/63/005/006/0846/0849 Z,;
AUTHOR: Kocheshkov, K. A.; Kargin, V. A.; Sheverdina, N. I.; Sogolova, T. I.j
. . Palsyeva, TI. Ye.; Paleyev, O. A. —
TITLE: Polymers of ethylene prepared by means of organocadmium-titanium tetra-
- chloridey mixtures
SOURCE:?\Vy*sokomolekulyarny*ye soyedineniys, V. 5, no. 6, 1963, 846-849

TOPIC TAGS: polymers, ethylene, organocadmium compounds, titanium tetrachloride,
polyethylene, dioxanates

! ABSTRACT: The polymerization cf ethylene was conducted in a reactor filled with ' .~
ethylene gas to which were added 300 ml of hexane and from 0.025 to 0.007 Mol/liter

of an organic cadmium compound, cooled to -30C, and followed by dropwise additlon,
under constant stirring, of a titanium tetrachloride solution in hexane, in a ratio
C-Me/ TiCl sub & = 1/1. The highest yields were obtained with (n-G sub 4 H sub 9)
oub 2 Cd and (p-CE sub 3 C sub 6 H sub 4) sub 2 Cd, and it was observed that com-
plexes of the cadmium compounds with dioxane were equally effective. In comparing

the polymerization processes conducted with diphenylcadmium and phenylcadmiumiodide

it was found that the yield of an essentially similar polyethylene amounted in the

Card 1/_%_‘ B
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latter case to only one-half of the one obtained with diphenylcadmium, thus reveal-
ing the equivalency of the same radicals in the organometallic component in the :
catalyst and the essential role played by their number. The obtained polyethylenes -
‘were sssentially white powders. Themomechanical studies were conducted on films
obtained at 180-185C and 90-100 atm, which were stretched in one direction. It was
found that the polymers possessed sufficiently high values of recrystallization

stress and tensile strength and high stretch and softening point values, the latter

in the 130-135C range. Orig. art. has: 2 tables.,

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-Chemical
Institute)
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i TITIE: Effect of fillers with particles of irrsgular shape on the properties of
'_i;polzgers. II.
| SOURCE: Vysokomolekulyarnyye soyedineniya, V. 5, no. 6, 1963, 921-924

i TOPIG TAGS: reinforcement, filler, polyvinyl alcohol, glycerin, V,04 sol, sol
. lifetime, filler particle shaps, asymmetrical secondary structure ’

{ ABSTRACT: The reinforcement of polymers with fillers composed of particles of ;
. irregular shape and a thickness commensurate with bundleg,of the polymer molecules :
. has been studied. Experiments wore conducted with filmstprepared from polyvinyl

' aleohol|(PVA), plasticized with glycerin, and an aqueous dispersion of V,0,.
~FT68hly (prepared V,05 sols are amorphous, with particles of irregular shaps. The

' gols bocome crystalline after a time, and needlolike particles 10 to 20 % thick,
_with length increasing with time, are formed. Their length can be controlled by

' changing the lifetime of the sol. The growth of the particles practically coases
“4n the viscous polymer medium. Experiments conducted with PVA plasticized wiin
284 glyoorin (tonsilo strength, 200 kg/cm?) showed that the otrength of ihe
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- specimens increases by about 50 to 100% with an increase in sol concentration of -
) - ‘up to 10% and, to & certain extent, with an increase in the particle length. A
» ' highly reinforcing effect is produced only by particles of irregular shape; the
teffect of crystalline V05 is very slight. It was shown by analysis of FVA
'plasticized with 45 to 50% glycerin (tensile strength, 90 kg/cm2§ that the re-
" inforcing offect of the filler is higher in polymers with & lower strength.
. Microscopic studies revealed that after 72 hr pure V205 sols develop asymmetrical
“secondery structures similar to those of polymers and that these structures remain
'in the presence of PVA. The increase in ths reinforcing effect of V.05 sols with
an increase in sol lifetime can be ascribed not only to the presence of irreguiar
. particles, but also, to a certain extent, to their aggregation into asymmetrical
: secondary formations., Orig. art. has: 2 figures. E

© © ASSCCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicochemical
. Institute) R
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AUTHORS: Kargin, Ve hes Sozolova, T. I.; [alipo¥, G. Sh.

T1TLE:: Supermolecular structure ofmg;lésticized and nnnpla.sticized crystallind
polystyrene

SOURCE: Vy%so‘xomole‘\mlya.rny*ye soyedineniya, Ve g, no. 12, 1963, 1809-1816

70PIC TAGS: polyrar, polystyrena crystalline, polysbyTens, plast.icized crystal= -
lina polystyrene, plasticization, plasticizer, secondary sbructurs, glotule,
sg)'nerolite, pundle, rod, supermolecule strucure formabion, plasticized polystyrene
acchanical property, polymer mechanical propervy, phthalic acid dimethyl ester,

cevyl chloride; supermolecular structure

A3STRACT: The supermolecuial structure of plasbicizad (dimethyl—phtha.labe and
cebyl chloride plasticizer) and nonplast,icized crystalline polystyrens has been
studied in Lemperature intervals frow 110-215C ard atv crystallization durations of
10 to 150 minubes. The structure—fornﬁ.n«_; process was observed under 2 polarizing
microscope MIN-O with & 200-600 magnification. A new type of structuralizction was
discovered, in which spherolives serve as initial structure unibs, commensurable
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in dimension with the colloidal particle size. It was found that the plasticizer
has a substantial elfi'ect on the nature and dimensions of crystalline polyrer
secondary structure, and a definite correlation was established between plasticized
polymer macrostructure and its mechanical propertiss. Orig. art. has: 16 micro-
photographs and 1 chart.

ASSOCIATION: Fizixo-khimicheskiy institut im. L. Ya. Karpova (- Physicochemical -,
Institute)
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AUTHURS: Kargin, V. A.j Sogolova, T, I.; Nad-;afé"y;éh;iii, ‘L. I,

TITLE: Investigation of supermolecular structure effect on mechanical properties o

crystalline polymers 1. Producticn of various supermolecular structures during
formation of gutta-percha films and study of their mechanical properties

- SOURCE:  Vywsokomolekulyarny*ye soyedineniyd, v, 6, no. 1, 1964, 165-168

TOPIC TAGS: supermolecular structure , gutta percha film, crystalline polymer,
melt , optical microscope, mechanical property

ABSTRACT: Conditions for production of films with various supermolecular struc-
tures have been studied. Films with varying pechanical properties can be

produced from the same crystalline polymer. The gutta-percha test films were
produced both from melts and solutions, using as solvents: benzol, CCl), and
tetrachloroethane. The structure of the filqs was investigated under the optical
microscope MIM-8M and MIN-8. The mechanical properties of these films have been
shown to depend upon thelr supermolecular structure. It is stressed that relations
between mechanical properties and the nature.?f the supermolecular structure can be
Egﬁff}ished most effectively by varying only one of the factors determining the
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structuration process (temperature, solvent species, time of evaporation of the
solvent, or cooling of the melt, etc.), all other parameters being kept strictly
constant. Orig. art. hass 7 figures and 2 tables.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicochemical
Institute) .
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ACCESSION .NR3 AP4009162 5/0190/64/006/001/0169/0173

V., A.; Sogolova, T. I.3 Nadareyshvili, L. I.

AT i

AUTHOR: Kargin,

TITLE: Investigation of the effect of supermolecular structure
on the mechanical properties of crystallinc polymers. 2. Nature
of spherulite structure breakdown and mechanical properties on
repeated gutta-percha film deformation

'SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 1, 1964,
1169-173

zTOPIC TAGS: spherulite structure, repeated deformation, gutta
‘percha film, supermolecular structure, supermolecular stress, super=
molecular strain, film deformation

ABSTRACT: The character of the spherulite-like structure breakdown
‘of gutta-percha films by repeated deformation has been investigated
‘under microscope MIM-8., It is shown that mechanical properties of ;
‘gutta-percha films may be changed over wide ranges by repeated defor=i
mation in mutually perpendicular directions. The supermolecular i
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"structure of gutta-percha films changes after the first
stretching, as scen from corresponding expcrimental stress-strain
curves, It is shown that recovery of the initial supermolecular
structures by heating the deformed films in nitrogen at 60C for

;1 hr makes it possible to obtain gutta-percha with practically idean-
. tical mechanical properties as those of the initial films. Orig.
xart. has: S5 figures and 2 tables.

ASSOCIATION: Fiziko-khlmlcheskiy institut im, L, Ya, Karpova I
| (Physicochemical .Institute)- :
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"TITLE: Structure formation in and mechanical properties of
‘chloroprene rubber

' |ACCESSION NR: AP4040481 $/0190/64/006/006/1022/1027

et W

'SQURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 6, 1964, :

11022-1027 i

ETOPIC TAGS: crystallizing polymer, polychloroprene rubber,

‘Nairit A, polychloroprene film, structure formatian

3

i ABSTRAGT: Structure formation in crystallizing elastomers as ex=
"emplified by Nairit-A (polychloroprene rubber) films about 200 u

thick has been studied to establish the relationship between mechan-
fcal properties and the supramolecular structure of the elastomers.
The filcs were prepared by evaporation from various solvents and

i

"the pruc.o:s of structure formation in individual specimens under

ve=ious conditions was observed with the MIM-8 microscope. It was

shown - ~= dendrite structures, cruciform crystals, and crystals with
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‘regular faces are formed at the £11m surfaces. The growth of these

supramolecular formations ceases after about 150 hr of crystalliza-

"tion. Simultaneously, a fine spherulite structure is formed in much

 of the body of the film; this process stops after approximately 220 hr,

A considerable strenpthening of films observed after termination of

the growth of the larrger supermolecular structures was ascribed to

ispherulicization of the films. It was also shown that in the case

“of Nairit=A spherulitization of a crystallizing rubber and the presence
of larger supramolecular structures does not cause a loss of the
clastic properties and does not hinder development of sipnificant
reversible deformations in these elastomers. Lt 1s concluded that

" the elasticity of crystallizing elastomers is due not only to the
“elasticity of individual macromolecules, chain bundles, ribbomns, and
fibrils but also to the elasticity of more complex supramolecular

. formations — spherulites, dendrites, and even crystals with regular

" ¢aces. Orig. art. hasi 2 figures and 1 table.

ASSOCIATION: Fiziko-khimicheskiy ijnstitut imeni L. Ya. Karpov
(Physicochemical Institute)
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Supermolecular structures in films of iso aot s 2 L e

i ties., Vysokom.
igthhgirwzzchanical properties. VyS Qotna 1802)
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1. Fiziko-khimicheskiy ingtitut imeni Karpova.
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AUTHOR: Kargin, V. A., Sogolova, T. 1., Nadareyshvili, L. L

TITLE: Effects of the spherulite structure breakdown patterh on the mechanical properties
of isotactic polypropylene in a broad temperature range

SOURCE: Vy*sokomolekulyamy*ye soyedineniya,

“TOPIC TAGS: polypropylene, isotactic polypropylene

v. 6, no. 8, 1964, 1407-1410

, polypropylene film, spherulite,

spherulite breakdown, polymer mechanical property, polymer structurc

ABSTRACT: A powdered isotactic polypropylene containing 88% of the isotactic fraction,
5% of a low-molecular fraction and 7% of the atactic fraction, molten at 180C, was gradually:
cooled to 80C in the course of 1 hr. during which films, 40-100 4 thick, with a spherulite

structure composed of ~2100 p grains wero prepare

d to investigate the relationship between

the mechanical properties of the material and the condition of the spherulite structure.

Changes in the spherulite structure were examine
‘n series of tests, conducted at 20, 50, 70 12

were stretc R eter,

temperature, uni

d with a MIN-8 optical microscope in
0 and 140C, in which film samples

at a rate of 3 cm/min. Depending on
caused various changes in the film structure and

mechanical proportics. The changes, which have a rather complex pattern, are discussed
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in detail and shown in photographs. At 20C brittle breakdown takes place with the spherulites
remaining practically intact. At 50-70C considerable deformation with necking occurs,

but with retention of the central parts of the spherulites and their interfacial boundaries.

At 120C there is very large deformation, accompanied by breakdown of the spherulites

into separate fibrils. At 140C the films breakdown at comparativcly low deformation
(breakdown of the specimen may be accompanied by fusing down of the rupture faces).

The non-simultaneous appearance of various spherulites and supra-spherulite formations
lead to differences in packing density, structure, size and mechanical properties of these
elements, a consequence of which is their nonsimultaneous breakdown on stretching of the
films. The decrease in sharpness of the neck boundary as the thickness of the specimens
increases (other conditions being equal) is associated with the superposition of numerous
micronecks formed in the separate structural elements of the film. Orig. art. has: 8 figures.

ASSOCIATION: TFiziko-khimicheskiy institut im L. Ya Karpova Physical-Chemical
Institute)

SUBMITTED: 13Aug63 ' SUB CODE: MT
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AUTHOR: Kargin, V. A, (Academician); Qggoldva, T. I.} Shaposhnikova,
T. K. _ 50 ¢ o :

. - TITLE: Control of the supramolécular structure of polymers by arti~ |
. ficial seeding

. | SOURCE: AN SSSR, Doklady*, v. 156, no. 5, 1156-1158

- TOPIC TAGS: polymer, crystallizing polymer, polymer supramolecular

! structure, polypropylene, artificial seeding, isotactic polystyrene,
. {indigo, polymer supramolecular structure control, polymer mechanical
‘ property contrel

+ ABSTRACT: The possibility of controlling the supramolecular structure
i of polymers by artificial seeding has been studied for a number of
: - erystallizing polymers, Experiments conducted with polypropylene
containing 1% finely divided isotactic polystyrene or indigo as seed
" ' showed that the desired supramolecular structures can be obtained by
seeding polymer melts, The melting point of the seeds must be lower -

1
»

2
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‘than that of the polymer, they must not react with or dissolve in the!
‘,polymer, and they must have the desired supramolecular structure. T
i Thus, the supramolecular structure of polymers can be con:;olled by i
iartificial seeding. ' In turn, the mechanical properties of "polymers i
idepend on their supramolecular structure so that control of this i
ity eructure makes it possible to produce materials with different me~ !

glgch.anical properties from a given polymer. - Orig. art. has: 1 Eigure.é

| ASSOCTATION: Flziko-khimicheskiy institut im. L. Ya. Karpova (Physico=
i:‘chemical Institute) ! - :
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'A'Df_crysta\\Ine polystyrene films ; ' :

AUTHORS Kargin, V. A3 Sogoiova, T. l.‘;' Rapoporf-kolodtsova‘, N. Ya.

SOURCE: Vy*sokomolekulyar ykye soyedtnenlyé, v, 6, noe 9, 1964, 1562-156h

TOP1C TAGS: éolystyrene, crystalline polystyrene, polystyrene §ilm, polymer film
stretching, uniaxial stretching, neck formation, £11m necking, polymer £iim struc-

| ture

- ABSTRACT: Films for optical and mechanical studies of neck formation (in crystal= .
line po\ymers) were prepared by melting purified jsotactic polystyrene at 275C
for 2 min between twO microscope slides and crystal\‘zlng‘the melt at 160C. " The =
number and pattern of crysta\ltzation centers were controlled by varying the dura-!
tion of cooling from 1 to 9-1/2 hrs. The films were stretched at 160¢, and thefr -
structure was examined with a MIN-8 po‘arizatlon microscope. The results show !
\ that in completely spheruiized §11ms there is @ discontinuous formation of strucs [
i turally nonhomogeneous'necks with alternating regions of oriented and nonoriented. t--
% crystal!ization; the elongation of an !ndiv!dual_spherullte uysually has a-dlscon~~§7
' ctn?uous pattern with a distinct boundary 1ine between the deformed and nondefotmed&f
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region; the pattern of deformation of spherulite "strings'' markedly changes with |-
crystallization rate; in a l-hr. process the continuity of a string is disrupted | '° S
between Indlvidual spherulite members, while in a 2,5-hr. process contacts be-~ i
tween spherulites remain unaffected, and the deformation results in a single In=~
tegral string of elongated indlvidual spherulltes; in a power fleld the deforma=-
tion of spherulites has a stepwise character, The authors conclude that the
structural pattern of necks arising during the elongation of crystalline filmg
is determined by the supermolecular structure of the original film prior to the -
orientation process. GCrlg. art. has: 7 figures.” . = = :
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TITLE: Effect of the degree of dispersion of the organometallic componeht of 2 mixed
catalyst on the polymerization of ethylene - :

3OURCE: Vy*sokomolekulyarl}y*ye soyedineniya, v. 6, no. 11, 1964, 1955-1958

TOPIC TAGS: polyethylene, polymerization catalyst, organometallic catalyst]hexane s
pheny. lithium, hutyl lithium, ethyl lithium, mixed catalyst, catalyst particle size, ~
‘ethylene polymerization ' :

ABSTRACT: The dependence of the polymerization and properties of polyethylene on the
chemical composition and degree of dispersion of the organometallic component of the

mixed catalyst was investigated. The mixed catalyst was prepared in the same manner in
all cases: ethylene-saturated n-hexane; ratio of RLi:TiCly=1:1, careful stirring, tempera- S
ture of -60 to —70C. The solid organometailic component CgHsLi of varying particle size -~
was prepared by the double decomposition of CeH5Br and alykyl-Li in various media. The

degree of dispersion was estimated by visual observation under the microscope and also
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' by comparing the infrared spectra of pure crystalline compounds. The micrographs show- . -
ing the spherulitic structure of polyethylene indicate that the polymer reflects, to a certain’ e
extent, the form of the undissolved crystallites of the organometallic component. The dif- N -
forence in the size o erulites is not greater than 1.6:1 according o v
ti. type of phenyl-1d used, and this does not affect the mechanical properties. The rate of
¢ -nylene absorption (maximum at 0-30C) and the yield of polymer (maximum = 2500 g/g
cuuiv. with phenyl-1i made from bromobenzene and n-butyl lithium in hexane) were found
tc be directly relaied to the dispersion of the organometallic compound in the medium. The -
infrared spectra of phenyl-lithium samples (four types) showed almost complete identity. = - i
The intensity of the band varied slightly only over the range 900-1100 cm— 1, due usually to
the deformation oscillation of the C-H bonds in the monosubstituted benzene depending on
the method of preparation. Although this variation in intensity is not great, on the basis
of it a difference in the packing and structure of the crystals can be assumed, which limits =~
the movement of the C-H group in the molecule. The mechanical properties of polyethylene
do not depend on the dispersion of the catalyst component, but do depend on fue chemical = -
composition of the catalyst. "The authors express their gratitude to T. V. Talalayeva and - -
A. N. Rodinov for their valuable suggestions and assistance in this work.™ OTig. art. has: -

4 Tigures and 1 table.
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TITLE: Effect of the size and geometric form of heterogeneocus P

i

" crystallization nuclei on the supramolecular structure of crystulline

polymers . 7 q :

1. S \ ‘
SOUKRCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 11, 1964, . -1
2096-2092 . R

- TOPIC TAGS: polymer, gutta-percha, isotactic polystyrene, drystall- :
‘{zation, heterogeneous nucleation nucleus ) ;,

"ABSTRACT: In earlier studies the guthors have shown that the artifiem! -

cial introduction of heterogeneous crystallization nuclel into ;

crystallizing polymers is an effective method for controlling their |~
!

supramolecular structures and,  thereby, their mechanfical properties
(Dokl, AN SSS®, 156, 1156, 1964 Dokl. AN SSSR, 156, 1406, 1964).
‘This study deals with the effect of the form, size, and number of &
these nuclel on the structure of gutta-percha and fsotactic polystyrene S
films, Organic substances which do not react with the polymer ad - |
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whose melting point is higher than that of the polymer (such as indigo, -
galicylic acid, hexachlorobenzene, or anthracene in the case of gutta= -
percha, and indigo or alfzarm in the case of 1so;acttc,polyatyrene) T
were used as heterogeneous crystallization nuclei, The polymers were ! _
mixed with the nuclei in a common solvent and crystallized from melts . . |
or solutions, Study of the polymer structures by optical microscopy ;* -
showed that the size of supramolecular structures fn the polymers L@ i
determined by the size and number of nuclei, but the nature of supra=| -
molecular structures is determined by the geometric form of the nuclet,
Orig. art, has: 6 figures. o

!
. b
S ASSOCIATION: Flziko-khimicheskiy institut _gg_x’:‘ml,_._‘_:‘f‘g_.__,,g_aﬂ;z:g_qv_vng,___“ B i
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ABSTRACT: A review of studies,
'V, A, Kargin, on the fo
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supramolecular structures in polymers;
supramolecular structures,

polymers, o
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It is concluded that polymers exhibit a great variety Of supramo-
lecular structures which considerably affect their mechanical properties. *
| Owingto the coexistence of various morphological forms, the crystalli- .
* zation, melting, and mechanically induced structural transformations ...

proceed stepwise in polymers and result in a. heterogeneous and unstable
structure of polymeric materials. The main goal of "structural mechan-
ics' of polymers is the establishment of relationships between individual
supramolecular structures and mechanizal properties of polymeric mate-
‘rials for the purpose of controlling and stabilizing these structures. This
can be accomplished most efficiently by artificial seeding. The main '

- [!trend which can be traced in the studies reviewed is the development of-
new polymeric, materigle with improved mechanical properties. Orig: art- &
ASSOCIATION: rone '
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" AUTHOR: Kergin, V. A SOgolova;"T. I.; S)xap'osfhnikova, T. K.

TITLE: Use of artificial cgstalliiation nuclei for producing anisodiametric 4{/ -
" morphological forms in crystallizing polymers. . &

SOURCE: = Vysokomolekulyarnyye soyedinen’iya., v. T, no. 2, 1965, 229-231 o ‘

. TOPIC TAGS: erystallizing polymer, polgethan‘,\ artificial seeding, anisodiametric : o
- particle, morphological form, polymer strength . .

. ABSTRACT: It has been shown that artificial seeding of crystallizing polymers .with'""‘:_"
acicular particles of high-melting organic compounds makes it/possible to produce . . '
enisodiametric morphological forms and increase the strength\of polymers. ex- !

| periments were conducted with polypropyleneW\(PP) solutions agd melts. Introduction .
SYE Y o :

. | of hexachlorobenzene (HCB) into xylene solut ons of PP folloyed by evaporation of : =
{ the Solvent and sublimation of HCB at 1ho¢ yielded FP films which contained eniso- L
' diametric structures {bends of spherulites). However, sublimation of the seeds - A
" loosened the structure of PP end adversely affected the strength of the films. “In- b
~ corporation of 0.5—3.0% alizarin into xylene solutions of PP followed by evapora-: i
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- tion of the solvent at 140C and melting of the deposited films at 210C, or direct

. incorporation of alizarin into PP melts at 210C followed by a slow cooling of the . .
'+ melt to 20C, also yielded PP films which contained bends of spherulites. Study of:

: the stress-strain curves of films prepared from melts showed that alize.nn mcree.ses

- PP strength by ebout 50%. Orig. art. hes: -5 figures. [BO]
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AUTHOR: Kargin, V. A.3 Sogolova, T, I.3 Shapbshnikova, T

| TITLE: Nuclestion mechanism of the action of solid particlés in cr‘&ste.llizing‘;
. - . A ST
_golymersf\ : o : i

. »",AISOURCE: Vysokomolekulysarnyye soyedineniya, V. 7',@04 3, 1965, 385-388 -

TOPIC TAGS: seeding, morphological form, supramolecular stricture, heterogen=ous
-pucleus, polymex . . _ c ' ' S

“| ABSTRACT: ‘Seeding poﬁfﬁéi‘é*ﬁthfhét‘erggeneOus %'érystallizati'on,,nuclei_;(igﬁ}ﬁfplid'
| compounds whose melting point is: above that of the polymer)-is an effective ‘methad:
1 of controlling the morphological forms {supramolecular structures) of polymers o
"1 study of the nucleation mechanism showed thet seeding causes gtresses in the po-

jumer-nucleus boundary layer. These stresses can be observed in a polariscope as ®
<.}' 2 luminous contour. Stresses result in the formeticn of microscopic oriented

polymer sections at the -polymer-nucleus boundary. -These gections favor crystalli-
zation and formation of supremolecular structures as the melt. cools. The results.
| of an investigation of the nucleation mechenism with & number of polymers and -
| different seeds hre described in this paper. It wes shown that}b.he_megnijbude_ of-

" |Card _1/2
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}stressms caused by ertificial crystellization of . nucle1 depends on their size on -
the nature of the polymer end nucleus, and on the nature of their interaction. The
authors. think-thet it is possible to seed with nuclei which react.chemicelly with
the polymer. The microscopic ordering of polymer sections ceused by stresses. ‘is
./ | unstable; supramolecular structures formed on the nuclei were shown to break down
‘I irreversibly at temperatures.sbove the melting point of" the polymer when the nu-
~ | clei were removed (e.g., by sublimation for the case of p ropylene seeded with:
“i'_huxachlorobenzene) Orig. ert. hes: h f1gures. ,_g-,G .7 [BO]«
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TITLS: On the characteristics of iirrevAersible deformations 1}1 crystalline
polyolefins ; ' o

s
7

o
B

.SOURCEz Vysokomolekulyarnyye soyedineniya, v. 7, no. 3, 1965, 394-396

tad . \ '
"TOPIC TAGS: polyolefin, deformation mechanism, stress relamtion} polypropylens,
polymer, polyisobutylene, defect formation, material failure / MIN 8 microscope,
‘MIM 8M microscope o : ‘ - 7

ABSTRACT: An experimental gtudy of the relaxation phenomena in crystalline
polyolefins under stress and at high temperatures was conducted. Specimens of
polypropylenetiere melted at 180C, and films &= 204 thick were held for various
periods at 140G, They were then studied under polarized light with an MIN-8 L
microscope. The apherulites were found to increase in size (reaching 700-800y4 in . - - NEEEE
4 hours) and ‘to acquire numerous defects, Films 700y thick studied under a .. P
matallographic microscope MIN-8M showed surface spherulites with radial cracks - |

upon being heated at 140-160C, No surface spherulites were found in specimens P
heated at lower temperatures, but all the specimens held at 60-160C acquired b

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0"



IIA u
PPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0

: e T A S S I BN PRy SR U R N 3R
S o ) B N S i BREENOR G R W ST e ) o

1 33565

AGCESSION NR: AP5008362

erystal-like formations, The study ghowed that the irreversible deformation is S .
brought about by the translocation of large structural glements and thatl tension | 7 NEEE
. cracks lead to the failure of c‘rystallinepolypropjrhne. Stress relaxation was N - .
found to be compl _ leading to the formation of ‘defecta.;
Introducing polyi into polypropylene diminished the number of cracks."
(Abstracter's notat original article jncludes references to 5 figures, nons of
which are shown). C : ' ‘ :
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| ORG: Physicochemical Institute im. L. Ya. Karp

TITLE: Effect of artificial nuclei on the crystallization conditions and mechanical
properties of crystalline polypropylene 1',\1\‘*"7

SOURCE: Vysokomolekulyarnyye soyedineniya, v. 7, no. 12, 1965, 2108-2111

TOPI& TAGS: polypropylene, crystallization, qur«-&m, 2204 ”“"“A—“"“—‘“g[“‘f""‘"tt

sut itua’

ABSTRACT: A study has been made of the effect of artificial crystallization nuclei -
on the morphological forms and mechanical pro
f Highly erystalline polypropylene specimens we
) salicylate or titanium oxalate added as artificial crystallization nuclei. Morphol-
f ogy was studied with the MIN-8 polarizing microscope; the strength and deformability
of the specimens were estimated with a pendulum type dynamometer. The specimens
were prepared under different conditions (heating and cooling). The preparative
conditions were shown to affect the diameter of the spherulite-type morphological
forms produced; this diameter varied between 10 and 500 ¥ in individual experiments. )
Addition of artificial crystallization nuclei produced finer, more form morpholog-|. -
ical forms, accelerated crystallization, and improved the Strengthbend deformability ;
of specimens in a wide temperature range. Stretching of polypropylene specimens pre~
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TITLE: The problem of artificial nucleation centers for crystallizable polymefé'tﬁ
'SOURCE: AN SSSR. Doklady, v. 162, mo. 3, 1965, 1092-1094, and insert faciag pe

‘ » R ‘ . | . oo A ”
TOPIC TAGS: crystallization center, -polypropylene, polyethylene; polyamide,

crystalline polymer, polymer structure, heavy metal salt-

lene, polyethylene, polyamide) was inv
spheroidal aggregates was found to dec

" {ntroduction of copper naphthionate, titanium oxalate,
naphthionate, lead palmitate, lead acetate,- lead benzoate,
introduction of these nucleation centers causes an increase in

| ABSTRACT: The effect of artificial aucleation centers (heavy-metalhaalts of oxr- |

ganic acids) on the macromolecular structure of crystalline polymers|(polypropy-~- -
estigated, The size of macro lecular .

rease substantially upon introduction of
- bismuth salicylate, titanium oxalate, or lead acetate into polypropylene and poly-

- amide, A similar effect was obsarved in low- and high-density polyethylene upon -
bismuth salicylate, cobalt

_and zinc acetate; The |
the -strength and

lcard1f2 L

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0"



"APP
"Al RVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0

R DL T B P
R X ﬂi@mﬁ agg

*:“Ls 6 e e e o
" -‘ACCES %OﬂsNR‘ AP5017458 o . ,
_ AN o /

" deformability of polyethylene and polypropylene; It 1s concluded th&t by 1ntto~:
.ducing heavy-metal salts of organic acids, one can control the macromolecular -
gtructure, strength, and deformabiltty of crystalline polymers. orig. arte h‘ﬁ?'?

, 4 figures. 7
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‘TITLE: The mechanism of action of nuelei in crystallizing polymers
'SOURCE: AN SSSR. Doklady, v. 163, no. 5, 1965, 1194-1197, and insert facing p. 1153. ;-

TOPIC TAGS: organic crystal, crystai lattice structure, crystelline polymer, 1 ,W,v {
lcatalyzed crystallization, polystyrene, supercooling seed crystal, critical crystal |

igize, induced crystallization, supercooled polymer ‘s i
: t

ABSTRACT: It was previously shown that t introduction of high-melting subBtances% ;

can initiate crystellization of polymers. The purpose of this work was to determine .-
vhether any solid particle, regardless of its chemical nature, can be introduced '
ginto a polymer and serve as & cmt,allizgﬂgg_m&_l_gg_sﬁﬂ' Isotactic polystyrene was
used as the polymer. Mebtal oxides and various highi-melting organic compounds were
{ntroduced as seed crystals (2% by weight). It was found that the chemical nature | -
{of the seed crystals has a significant influence on their effectiveness as crystal-, ..~
!1ization initiators. Hydrophilie inorganic crystals (quartz, oxides of zinc, alum-{
“inum, vanadium,and titanium) do not initiate crystallization of polystyrene, ut doi .
go effectively in the casé of hydrophilic polymers, such as polyceprolactam. | Organ-

i.Card _1/3
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jic crystals (indigo, aUz&iné;Tnd145-dinitroanthraquinone)‘initiate;crystallizationiof;;
iisotactic polystyrene, apparently because of the better ability of polystyrene to i
lwet their suffaces. Similarly, ‘hydrophilic cotton fibers do not initiate crystal- |
“i1ization of polystyrene, but become effective crystallization initiators after hydro~ . <

iphobization with zinc steerate. It was also found that the crystal lattice param- |

%eters of the seed crystal need not correspond to those of the crystallizing polymer!:
'Thus the "seed crystals" are apparently not true crystallization initiators, but
%rather structure-forming centers which promote arrangement of polymer chains at the: ..
jcrystal surface into configurations favorable to incipient crystallization. This i&
Efurther supported by data on the.correlation of crystal-size limits eand temperature.’
_{Apparently, no upper crystal-size 1imit exists. The lower crystal-size 1imits change . %
ésymbatically with temperature. The results obtained suggest two effective ways of %
.{utilizing the above crystallization initiators: 1) to lower the crystallization |
!temperature for a glven melt temperature, and 2) to lower the temperature of the ,:}
A

“molten polymer for a given crystallization temperature. Orig. art. has: 1 ta.ble?| o
. i . . : . [VS Dt
i

i

L. Ya. Karpova (Physicochemical :
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AUTHORS: Paleyev, O. A.; Sheverdina, N. I.,; Sogolova, T. 1.3 Paleyeva, I. Ye.;
Kargin, V. A.; Kocheshkov, K. A. e T -377 '

ORG: Physico-Chemical Institute im. L. Ya. Karpov Eiziko-khimicheski%f institut)

' TITLE: Application of (n-C3Hp)pCd, n-C,HCdCl and n-C4H.CdI in polymerization of g
- ethylene o

rd
v& 15,

SOURCE: Vysokomolekulyarnyye soyedineniya, Ve 8, no. 1, 1966, 8-10
TOPIC TAGS: polyethylene plastic, organocadmium compound, polymerization catalyst -

* ABSTRAGT: In this work, (nC 57)20(1 (1), n-C3H,CdCL (11), and n-C%H—,CdI (111) in |
mixtures with TiCl) were invegtlgated as polymerization catalysts lor propylene,n .

. substituting for the generally used organic gluminum compounds. This is an 7
expansion of the earlier published study by the authors on organic cadmium :

" compounds as components of mixed polymerization catalysts (Vysokomolek. soyedey 5y -
846, 1963). II and III are white solids insoluble in n-hexane (solvent used in

! this polymerization), have poorly developed surface structure and, therefore, are

Card 1/2 . v ‘ UDC: 660095.264’678t7h2 Z—
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" ynefficient as catalysts. I is readily soluble in organic solvents and was found .
to be a very effective catalyst at very low concentrations (1 g mole per 11 kg of

" polyethylene). The product prepared with I (softening point 137--139C) has high

" tensile strength (LL0OO--U500 kg/cm?), and may serve in the preparation of strong

oriented i.‘ilmsI Gand fibers.igrOrig. art. hast 1 table.
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! ORG: Physicochemical Institute im L. Ya. Karpov (Fiziko-khimicheskiy institut)7
U
TITLE: Effect-of artificiay seeds on the impact toughness and wear resistance of
crystallizing polymersl\J&§%
t

o g

SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, mo. 4, 1966, 645-649

¢ | TOPIC TAGS: crystallizing polymer, impact toughness, wear resistance, artificial
seeding, morphological form

ABSTRACT: Artificial seeding is an effective method for controlling the morphology .
of crystallizing polymers and improving their mechanical properties. This paper
describes the results of a study of the effect.df artificial seeding on the impact
toughness and wear resistance of such polymers. The tests were conducted with a
pendulum-hammer and a Grasselli-type machine , respectively, which were developed by
the authors for testing’small-size polymer specimens in a wide temperature range.
The apparatuses and procegures are described in the source. The experiments were €on—j ..
ducted with pqupropyleneV(PP), polzamideVSAS and isotactic polxggyrene“seeded with :
organic salts such as bismuth salicylate (0.5%), titanium oxalate (0.5%), or lead
acetate (1%), or with indigo (2%). Study of cross sections of the original and seeded ||
polymers showed that seeding decreased spherulite size (e.g., from 100 to 10—12 u >

Card 1/2 UpC: 678.01:53
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%Fig. 1. Abrasion resistance of original
. polypropylene (1), and of polypropylene
; seeded with bismuth salicylate (2) or
P i titanium oxalate (3) i
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_in the case of PP, and resulted in uniform morphology. Seeding was shown to improve

the impact toughness (e.g., from 6 to 40 kgrcm/em? at 1€ 1

n the case of PP) and the’
wear resistance of the polymers. Abrasion tests were conducted with the use of a

metal grate (S. B. Ratner's method), and shrasion was estimated from weight loss data.
The results of abrasion' tests of PP are given (see Fig. 1). ‘Orig. art. has: 5 figures -
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TITLE: Electronmlcroscoplc invesbtigabion of the cry

presence of artificial crystallizing agents

g, 1966, 9h9-95)

SOURCE: Vysokomolekulyarnyya soyedineniya, v, 8, 10.
ylene plastic, polyebhylene plastic, alectron Microscopys

TOPIC TAGS: polyprop
5Y electron microscope

crystallization/ JEM-

The effect of high melting, 1ow molecular weight additives (8.8, pismuth
titanium oxal ate, copper naphthionate—II, zirconium oxalate-I11, silica
gel, atc) upon crystallization of polypropylenedgnd high and 1low density polvethylene
was investigated by means of electronmicroscopy. THe study was performed using
glectron microscope Ji-5Y. The sarples of crystallizing apents were introduced as
dently of their

suspensions into the solubions Or melts of the polymers. Indepern
ntation of the polymer at the

chemical structure, the artificial miclei rasult in orier

polymer-nuc and are affective when the supramolecular spherolitic and

dendritic structures are formed. The structures formed in the presence of nuclei are
ogy to those formed in the absence of the artificial yucleis

similar in their morphol

ABSTRACT
salicylate-I,

i 678.,01153
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| Particles of the order of 0,03--0,0k M act as artificial nuclei in sxperimenis
with polypropylene and III. I and II'were found to be of little ef fect when high
density polyethylene crystallizes as monocrystals, but are quite effective when tha .
crystallization results in spherolitic formation. Orig. art. has: L figures,
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'SOURCE:

I Zovodskaya laborstoriys, v. 32, no. 5,

ITOPIC TAGS:
instrument, th
‘ABSTRACT »

1966, 609-611 G

polymer structure, polymer chemistry, physical chemistry
ermoplastic material, tensile strength, elongation, film processing
86 newly developed instruments which
nvolved in the study of the
jover a wide temperature
the pendulum type (11lustrated
determination of the tensile strength and
r a wide tempersture
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orG: Sclontific Research Instltute of Physical Chemistry im. L. Ya.
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TITLE: Controlling the mechanical properties of polymers by modifying
their morphological forms Eﬁpet presented at the First Conference on
Polymer Mechanics held in Riga in November 1965 .

SOURCE: Mekhanika polimerov, no. 5, 1966, 643-650

TOPIC TAGS: polymer structure, polymer physical property, polypropylene
plastic, polyethylene plastic :

ABSTRACTS , - :

Recent developments in the control of polymer morphology
involving the addition of artificial nucleus-forming agents (NFA's) -~
finely-divided particles of substances inert to the polymers -- have

_been highlighted in a Soviet paper,

) The most effective NFA's proved to be certain salts such as
‘hismuth salicylate, titanium oxalate, lead benzoate, lead acetate,
-lead phosphate, copper naphthicnatz, zinc acetate, and -cadmium
" ‘benzoate, Addition of small amounts (0. 2—0. 5%) of these NFA's
‘to polymers makes it possible to control morphology and to improve :
. mechanical properties without affecting the color of the polymers,;
this is in contrast to dyes used in the past for this purpose.
Card 1/5
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The presence of NFA's (salts) in polymers considerably de-
creascs the effect of crystallization conditions on morphology, in-
creases the mechanical strength of samples prepared under differ-
ent crystallization conditions in a wide range of temperatures, and
improves the stability of the polymers to thermal effects during prep-
aration. (See Fig. 1.)

Mechanical property measurements showed, e.g., that the
‘addition of NFA considerably improves the wear resistance and im-

. pact strength, and lowers the brittle point of polypropylene. The
addition of 0. 2% of certain NFA's improves the [tensile] strength of

polypropylene and low-density polyethylene by 200—250%.

NFA's slow down the necking of polypropylene films (80 to
100 4 thick) on stretching. The addition of 0.5% bismuth salicylate
to polypropylene increases the induction, period. of the necking of
ot stress of 310 kg/cm? from 80 sec for the

films subjected to a consta
initial polymer to 8000 sec
NFA.

for,polypropylene which contains added
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Experimerits conducted with slowly crystallizing isotactic ‘poly-
styrene showed that solid, finely divided NFA particles do not accel- .
erate the linear growth rate of spherulites. Instead, NF A particles
decrease the size and increase the number per unit volume of spheru-,
lites by increasing the number of crystallization nuclei. The solid
NFA particles are often located in the center of morphological forms,’
but do not actually represent crystallization nuclei, . .

The nucleus-forming effect of the added NFA particles does
not require that the types and parameters of the crystalline lattices .~
of the particle and polymer be the same; glassy particles, liquid
drops, or gas bubbles also produce a nucleus -forming effect.

The mechanism of nucleus formation was studied by varying the
heating temperature of polymer melts and the crystallization tem-
perature. Experiments conducted with an isotactic polystyrene,

! whose intrinsic crystallization nuclei had been eliminated by heat . _
i treatment and to which large crystals of indigo or other substances
6 had been added, showed 1) that the presence f foreign particies

initiates the formation of intrinsic nuclei in the polymer, and 2) that —

the effectiveness of the particles depends on temperature. =
| Card 473 ' : -
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The results of the research confirmed that the addition to poly-
mers of finely divided NFA particles accelerates crystallization, de-
' creases the size of and makes it possible to control the morphologi-.
!  cal forms of the polymers, and improves the heat resistance and
! mechanical properties of the polymeric materials,

The use of NFA is recommended for the preparation of bulky
articles because NFA accelerates crystallization; it is also recom- -
mended for use in structures or products subject to thermal shock.
The new method for controlling the morphology (and hence the prop-
‘erties) of polymers is expected to promote wider use of polymers as
construction materials.

This research was carried out at the Physicochemical Scien- .
tific Research Institute im. L. Ya, Karpov. The author of the arti-,
cle is a close associate of Academician V. A. Kargin, 2 leading f
Soviet scientist whose chief area of .interest is the relationship be~ - —
tween the morphological forms and the mechanical properties of '
polymers, ESB: Ve 3, NO. _37
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